Hyperhomocysteinemia inhibited cardiac stem cell homing into the peri-infarcted area post myocardial infarction in rats.
Hyperhomocysteinemia (HHcy) has been reported as an independent risk factor for coronary artery disease; however it is not clear regarding the action of HHcy on the homing of cardiac stem cells (CSCs) to the damaged myocardium and the consequent CSCs-mediated cardiac repair post myocardial infarction. Sprague-Dawley (SD) rats were divided into 4 groups. HHcy was induced in the rats by a 6-week high-methionine diet. Rat heart MI model was developed by left coronary artery ligation. Immunofluorescence was used to examine the CSCs migration in vivo via injecting BrdU-labeled CSCs into AV-groove followed by a coronary ligation. Immunohistochemistry, western blot and ELISA analysis were carried out to detect the expression of stem cell factor (SCF) protein, and RT-PCR was conducted for the expression of SCF mRNA. On day 5 of MI model creation, accumulation of CSCs was significantly increased in the peri-infarcted area by the non-hyperhomocysteinemic rats, which led to an improvement of cardiac function at 3 weeks after MI. however, the accumulation of CSCs was markedly decreased by the hyperhomocysteinemic rats followed with the decline of cardiac function. SCF expression was also significantly decreased in the peri-infarcted area by the hyperhomocysteinemic rats compared to the non-hyperhomocysteinemic rats. The experiments in vitro confirmed that homocysteine (Hcy) decreased SCF expression via inhibition of TNF-α-induced activity of NF-κB, further reduced the migration of CSCs. It demonstrated that hyperhomocysteinemia may significantly contribute to restrain CSCs-mediated cardiac repair by reducing SCF-induced homing of CSCs.